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(71) We, National Research De- 
velopment Corporation, a British Cor- 
poration established by Statute, of Kings- 
gate House, 66-74 Victoria Street, London, 
5 S.W.I, do hereby declare the invention for 
which we pray that a patent may be granted 
to us, and the method by which it is to be 
performed, to be particularly described in 
and by the following statement:-— 

10 This invention concerns prosthetic de- 
vices and relates more particularly to endo- 
prosthetic elbow joint devices. 

The currently conventional form of these 
devices involves two hinge parts which are 

15 directly mechanically linked by a pivot pin, 
and the hinge parts are provided with intra- 
medullary stems projecting therefrom for 
respective securement in the humerus and 
ulna. However, while such devices are gener- 

20 ally satisfactory, difficulty can arise in that 
forces are transmitted "througfa the hinge 
which tend to weaken the securement of 
the stems. 

An object of the present invention is to 
25 provide an improved endoprosthetic elbow 
joint device which does not involve the 
use of a direct mechanically linked hinge 
and so reduces the above mentioned diffi- 
culty. 

30 In a more general aspect, the present in- 
vention provides such a device comprising 
a co-operable pair of ulnar and humeral 
components; the ulnar component including 
a first bearing member having a first bear- 

35 ing surface of generally saddle shape for- 
med as part of a surface of revolution with 
concave circumferential form and convex 
axial form; and the humeral component 
including a bifurcated member, and a 

40 second bearing member bridging and 
attached to the free ends of the arms of 
said bifurcated member, said second bear- 
ing member having a second bearing sur- 
face shaped, for mutual articulating gener- 

45 ally complementary bearing engagement 



with said first bearing surface, as a surface 
of revolution with its axis of revolution ex- 
tending between said arm free ends, with 
convex circumferential form of greater 
angular extent than that of said first bear- 50 
ing surface, and with concave axial form. 

During initial development of the inven- 
tion the components were formed to be 
secured in their respective bones by the 
use of intramedullary stems arid acrylic 55 
cement or equivalent gap-filling medium. 
For this purpose the first or ulnar bearing 
member was suitably provided with a plat- 
form structure having one major face pro- 
filed to provide the saddle shaped bearing 60 
surface, while an intramedullary stem was 
provided to project from the opposite major 
face of the structure to extend therefrom 
in a generally diametral direction relative to 
the relevant axis of revolution. Similarly, 65 
the second or humeral component was suit- 
ably provided with an intramedullary stem 
as an extension from the junction of the 
bifurcated arms, the stem projecting re- 
motely from the associated bearing member 70 
to provide a generally Y-shape for the bi- 
furcated member. 

However, a subsequent and presently 
preferred development of the invention has 
dispensed with such stems in order to facili- 75 
tate implantation of the device. In this . 
case the components may have appropriate 
surface areas formed with relief configura- 
tions, such as by the provision of ribs, 
studs, or grooves, in order to afford an en- 80 
hanced key for purposes of securement with 
cement. It is, in any case, preferred that 
the ulnar component in this later develop- 
ment of the invention be of such a form 
and dimensions to permit passage of at 85 
least the bearing member thereof through 
the aperture defined by the bifurcated 
arms and bearing member of the humeral 
component. 

The components of the proposed device 90 
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can each be of integral metal construction, 
but it is presently preferred that one bearing 
member be of metal and the other of 
plastics material to take advantage of the 
5 better frictional properties which are pos- 
sible with such a combination of materials. 
For this purpose, the ulnar bearing member 
can be provided in two-part form including 
a bearing part of plastics material releas- 

10 ably connected with a metal platform part. 
Such a two-part construction is particularly 
suitable for facilitating passage of the bear- 
ing member through the aperture of the 
humeral component. 

15 For a clearer understanding of the above 
and other features of the invention, one 
embodiment of the invention will now be 
described, by way of example, with refer- 
ence to the accompanying drawings, in 

20 which: — 

Figures 1, 2 and 3 are mutually ortho- 
gonal, schematic side elevations and a sche- 
matic end elevation of the ulnar com- 
ponent of the embodiment in question, and 

25 Figures 4 and 5 similarly illustrate cor- 
responding side elevations of the associated 
humeral component. 

The illustrated ulnar component is de- 
noted generally at 10 and comprises a bear- 

30 ing member 11 of plastics material connec- 
ted with a platform member 12 of metal. 
The bearing member 11 is of longitudinally- 
curved elongated form with its radially inner 
surface shaped to provide a saddle-shaped 

35 bearing surface 13 as part of a surface of 
revolution. The latter surface is formed with 
a convex generator and negative radius of 
curvature to provide convex axial form and 
concave circumferential form. The bearing 

40 surface is, as already noted, only part of the 
associated surface of revolution and will 
normally have a circumferential angular 
extent which is about 180° in its axially 
central region but reducing towards its axial 

45 extremities. 

The platform member 12 is also longi- 
tudinally-curved elongated form, but is 
longitudinally shorter than the bearing 
member 11. These members can be con- 

50 nected in any suitable manner, but the 
presently preferred mode of connection is 
illustrated by Figure 3. In this instance the 
radially inner surface of the platform mem- 
ber 12 is formed with longitudinal dovetail- 

65 section key-way 14 to receive a comple- 
mentary longitudinal key 15 extending from 
the radially outer surface of the bearing 
member. It is, in any case, to be noted that 
interfaces of the platform and bearing mem- 

60 bers are defined by a surface of revolution 
formed about an axis parallel to, and pre- 
ferably coincident with, that of the bearing 
surface 13. 
It will be appreciated that the platform 

65 member 12 can be located in position first 



relative to the ulnar, and the bearing mem- 
ber connected thereto subsequently. For 
purposes of fixation the radially outer sur- 
face of the platform member is preferably 
provided with a relief configuration, shown 7Q 
in the form of a rib 16 extending parallel 
to the keyway 14, to key with cement Fixa- 
tion of the bearing member to the platform 
member is effected by the provision of a 
slot 17 in one end of the platform, which 75 
slot extends parallel to the keyway and re- 
ceives a stud 18 projecting from the under 
surface of the bearing member. Cement 
enters this slot to surround the stud. In 
addition, or as an alternative, the platform 80 
can be apertured to provide access to bores 
or recesses in the radially outer endface of 
the bearing member whereby cement in- 
trudes through the platform into the bear- 
ing member. 35 

The illustrated humeral component is 
denoted generally at 20 and comprises an 
integral metal structure of a securement 
and bearing support member 21 having 
generally Y-shape, and a bearing member 90 
22 bridging the free ends of the Y-arms. 
In the initial terminology used hereinbefore 
in describing the invention, the Y-arms con- 
stitute a bifurcated member from the junc- 
tion of A£_arjn5^LwlycI^^ pro- 95^ 
jects as £ short intramed ullary sfein or stud, 
while theoWinrmeinWBfla^eTthe free 
ends of the arms. 

The bearing member 22 has a bearing 
surface 23 in the form of a surface of 100 
revolution defined with reference to an axis 
extending between the free ends of the 
Y-arms. This bearing surface is generally 
complementary to that of the ulnar com- 
ponent and so has a concave axial form and 105 
a convex circumferential form, the latter 
being of greater angular extent than in the 
ulnar component. However, the bearing 
surfaces are not necessarily precisely com- 
plementary, but preferably differ by pro- 110 
vision of an ulnar bearing surface axial 
curvature which is greater than the humeral 
surface axial curvature. In use of the device 
the components are held with their bearing 
surfaces in mutually articulatory engage- 115 
ment by the natural joint capsule. Given 
such engagement, the components are rela- 
tively dimensioned so that the projecting 
ends of the ulnar bearing member can enter 
the aperture in the humeral component be- 120 
tween the Y-arms and bearing member of 
the latter until impeded by the platform 
member. This enhances the angular range 
of articulation which would otherwise be 
possible, and the circumferential extent of 125 
the humeral bearing surface 23 should 
exceed that of the ulnar bearing surface 14 
by at least this range. The latter extent has 
been quoted as having a maximum value of 
about 180°, an approach towards this value 130 
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being desirable to enhance the bearing en- 
gagement, and an increase to just above 
this value may be preferred when a plastics 
material is used to allow a snap-fit to be 
5 effected between the bearing members. 
Regarding the Y-shaped member 21: the 
Y-arms converge towards their junction in 
a continuously progressive manner over sub- 
stantially the whole of their lengths to com- 

10 plement the rounded form of the ulnar 
bearing member as seen in end elevation 
(Figure 3). This is beneficial in affording a 
marked reduction in overall width for the 
humeral component between its bearing 

15 member and stem, and this is of practical 
relevance in reducing the amount of bone 
removal which may otherwise be necessary 
in the humerus to receive the component. 
The necessary exposure of the aperture in 

20 the humeral component, when secured in 
the humerus, can in fact be obtained by 
enlargement of the groove between the 
trochlea and capitellum of the humerus, 
while allowing penetration of the Y-arms 

25 into the bone. This allows securement of 
the outer side surfaces of the Y-arms by 
the provision of grooves therein, and/or 
studs or ribs as shown at 24 thereon, to 
key with cement and so enhance the secure- 

30 ment by way of the stem. Also, this seating 
of the Y-arms within the humerus further 
reduces the necessary amount of bone 
removal in that there need be no significant 
reduction of the length of the humerus, and 

35 the head of the radius can be retained. 

The associated fixation of the ulnar com- 
ponent has already been indicated above in 
so far as the platform member is located first 
and the bearing member connected with it 

40 thereafter. Preferably, the bearing member 
is of such form and dimensions to permit 
passage through the aperture defined by the 
humeral component (which is located in 
the humerus beforehand) to engage the 

45 bearing surfaces and, at the same time, 
connect the ulnar bearing member with its 
platform, This preferred arrangement is 
particularly advantageous in minimising the 
separation movement which is required be- 

50 tween the ulnar and humerus for the pur- 
poses of implantation, and thereby mini- 
mises interference with the natural liga- 
ments of the joint. 
The difference in axial curvature of the 

55 two bearing surfaces allows lateral articu- 
lation to occur between the two components 
by natural rolling or rocking of these sur- 
faces. 

While the invention has been described 
60 with reference to a specific embodiment, as 
illustrated, this is, as noted earlier, by way 
of example and is not intended to be limit- 
ing. The invention is discussed more gener- 
ally in the introduction of this specifica- 
65 tion and is subject to variation within the 



scope of such discussion. For example, the 
present preference is for use of a combina- 
tion of metal and plastics material, such as 
chrome-cbbalt-molybdemim alloy and high 
density polyethylene as used in other 70 
endoprosthetic bone joint devices, but 
other materials and combinations thereof 
are possible. 

Also, while it is presently preferred to 
avoid the use of the more conventional 75 
elongate intramedullary stems for purposes 
of fixation, these can be employed -if 
desired. In this event the stems' are suitably 
of the form described in British Patent 
Specification No. 1,305,391 and are shown 80 
in, broken outline in the accompanying 
drawings extending generally radially rela- 
tive to the axes of their respective bear- 
ing surfaces. However, other configurations 
of stem are possible and may allow the 85 
provision of symmetrical components which 
do not require the manufacture of left and 
right hand versions. 

WHAT WE CLAIM IS: — 

1. An endoprosthetic elbow joint device 90 
comprising a co-operable pair of ulnar and 
humeral components; the ulnar component 
including a first bearing member having a 
first bearing surface of generally saddle 
shape formed as a part of a surface of 95 
revolution with concave circumferential 
form and convex axial form; and the 
humeral component including a bifurcated 
member, and a second bearing mem- 
ber bridging and attached to the free lOO 
ends of the arm of said bifurcated 
member; said second bearing member 
having a second bearing surface shaped, 

for mutual articulatory generally com- 
plementary bearing engagement with said 105 , 
first bearing surface, as a surface of 
revolution with its axis of revolution' 
extending between said arm free ends, 
with convex circumferential form of 
greater angular extent than that of said no 
first bearing surface, and with concave 
axial form. 

2. A device according to Claim 1 
wherein the axial curvature of said first 
bearing surface is greater than the axial 115 
curvature of said second bearing surface. 

3. A device according to Claim 1 or 2 
wherein said first bearing member has a 
longitudinally-curved elongated form with . 
said first bearing surface located radially 120 
innermost, and with its radially outermost 
surface substantially defined by a surface of 
revolution having an axis parallel to that 

of said first bearing surface. 

4. A device according to Claim 1, 2 or 125 
3 wherein said ulnar component comprises 

a platform member releasably connectable 
with said first bearing member remotely 
from said first bearing surface. 

5. A device according to Claim 4 130 
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wherein said first bearing member and said 
platform member are slidably connectable 
by complementary dovetail-sectioned key 
and keyway formations respectively formed 
5 therein to extend when connected, in the 
circumferential direction of said first bear- 
ing surface. 

6. A device according to Claim 5 
wherein said platform member has a slot 

10 formed in one end thereof to extend 
parallel to the respective one of said forma- 
tions, and said first bearing member has a 
projection from its undersurface to engage 
said slot when said formations are con- 

15 nected. 

7. A device according to Claim 4, 5 or 
6 wherein said platform member has a 
relief configuration formed in its surface 
remote from said first bearing member. 

20 8. A device according to any one of 
Claims 4 to 7 wherein said first bearing 
member is formed and dimensioned to pass 
through the aperture defined by said 
second bearing member together with the 

25 arms of said bifurcated member. 

9. A device according to any one of 
Claims 4 to 7 wherein said platform mem- 
ber has an intramedullary stem extending 
integrally from one end thereof, remote 



from said slot when present, which stem is 30 
directed generally radially from the axis of 
said first bearing member when said first 
bearing and platform members are con- 
nected. 

10. A device according to any one of 35 
Claims 4 to 9 wherein said first bearing and 
platform members are respectively made of 
plastics material and metal, and said 
humeral component is of integral metal 
construction. 

11. A device according to any preced- 
ing claim wherein said bifurcated member 
has a relief configuration formed on its 
arms in mutually outwardly facing surface 
portions thereof. 

12. A device according to any one of 
Claims 1 to 10 wherein said bifurcated 
member has an intramedullary stem ex- 
tending integrally from the junction of its 
arms in a direction generally radial relative 55 
to the axis of said second bearing surface. 

13. An endoprosthetic elbow joint 
device substantially as herein described with 
reference to the accompanying drawings. 

G. PARKER, 
Chartered Patent Agent, 
Agent for the Applicants. 
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